Introduction
T em p e ra tu res across Earth's surface are w a rm in g g lo b a lly [In terg o ve rn m e nta l Panel on Clim ate Change, 2013], b u t ce rta in land areas are w a rm in g fa ste r th a n o th e rs [M eehl e t al., 2012] . E m pirical studies su g g est th a t te m p e ra tu re s a t h ig h e r e le va tio ns are w a rm in g fa ste r th a n a t lo w e r e le va tio n s [D iaz a n d Bradley, 1997; Diaz a n d Elscheld, 2007; W ang e t al., 2013] leading to co n ce rn o ve r im p acts to im p o rta n t w a te r resources a nd ecological services p ro vid e d by m o u n ta in o u s regions [Benlston, 2003] . M u ltip le m echanism s have been p o stu la te d to e xplain e le v a tio n -d e p e n d e n t w a rm in g in c lu d in g sn o w -a lb e d o feedbacks, changes in clo u d cover, co n siste nt a tm o sp h e ric d e c o u p lin g in valle y locations, a nd g re a te r h ig h -e le va tio n sensitivity to w a te r v a p o r radiative influences [Rangwala a n d Miller, 2012] . Nonetheless, e vidence s u p p o rtin g e le v a tio n -d e p e n d e n t w a rm in g varies by region and is o fte n scarce o r eq u ivo cal g ive n lim ite d obse rva tio n s a t h ig h e le vations and th e co m p le xitie s o f m o u n ta in clim a te [Pepin a n d Lundgulst, 2008 ; R angw ala a n d Miller, 2012] . W ith in th e m o u n ta in o u s w e ste rn U.S., e le v a tio n -d e p e n d e n t w a rm in g is o fte n assum ed to be o c c u rrin g [D iaz a n d Elscheld, 2007; Clow, 2010; Pederson e t al., 2011 ] w ith associated critica l im p a cts to sn o w p a c k [Clow, 2010; Pederson e t al., 2011] , forests [van M a n tg e m e t al., 2009; W illiam s e t al., 2010], a n d a lp in e tu n d ra [D iaz a n d Elscheld, 2007] . O b se rva tio n s fro m th e h ig h -e le v a tio n S n o w p a ck T e le m e try (SNOTEL) n e tw o rk a nd relate d g rid d e d clim a te p ro d u cts [T h o rn ton e t al., 1997; D a ly e t al., 2008] have p ro v id e d m uch o f th e e v id e n c e fo r w e ste rn U.S. e le v a tio n -d e p e n d e n t w a rm in g [D iaz a n d Elscheld, 2007; Clow, 2010; Pederson e t al., 2011] . D espite a critica l reliance o n SNOTEL d a ta to d e riv e p o p u la r g rid d e d clim a te p ro d u c ts [Thornton e ta l., 1997; D a ly e t al., 2008] , assess e le v a tio n -d e p e n d e n t w a rm in g [D iaz a n d Elscheld, 2007] , a n d a ttrib u te related im p a cts [van M a n tg e m e t al., 2009; W illiam s e t al., 2010; Pederson e t al., 2 0 1 1 ,2 0 1 3 ], th e SNOTEL n e tw o rk has n o t been e va lu a te d fo r in h o m o g e n e itie s -n o n c lim a tic te m p e ra tu re ju m p s a nd tre n d s re su ltin g fro m changes in o b s e rv a tio n p ro to co ls, in s tru m e n ta tio n , o r sta tio n sitin g . Because in h o m o g e n e itie s have th e p o te n tia l to s ig n ific a n tly bias c lim a te tre n d analyses a n d ob scu re tru e c lim a te signals, it is necessary to su b je ct SNOTEL o b se rva tio n s to th e same critica l e va lu a tio n as o th e r m e te o ro lo g ic a l n e tw o rk s [M enne e ta l., 2009]. The o b je c tiv e o f th is stu d y is to e va lu a te th e h o m o g e n e ity o f th e SNOTEL te m p e ra tu re record and assess if an e le v a tio n -d e p e n d e n t w a rm in g signal is e vid e n t.
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Materials and Methods
We firs t q u a n tifie d o b se rve d 1 9 9 1 -2 0 1 2 SNOTEL tre n d s fo r an n ua l m in im u m a n d m a x im u m te m p e ra tu re (Tm in a n d Tm ax) a [2010] to th e SNOTEL da ta. W e a g g re g a te d d a ily SNOTEL va lu e s to m o n th ly va lues w ith th e re q u ire m e n t th a t a g iv e n 
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To e stim a te a n n ua l te m p o ra l te m p e ra tu re tre n d s fo r SNOTEL a n d USHCN, w e a p p lie d o rd in a ry least squares lin e a r regression to tim e series o f an n ua l te m p e ra tu re a nom alies. W hen assessing tre n d statistical sig n ifica n ce , w e used th e m e th o d s o f Santer e t al.
[2000] to a c c o u n t fo r te m p o ra l a u to c o rre la tio n . To d e te rm in e If SNOTEL a n d USHCN tre n d s w e re s ig n ific a n tly d iffe re n t, w e ca lcu la te d th e sta tistica l sig n ifica n ce o f th e tre n d o f th e ir a n o m a ly d iffe re n ce s [Santer e t al., 2000] . W e e s tim a te d c o m p o s ite w e s te rn U.S. an n ua l te m p e ra tu re a n o m a ly tim e series fo r b o th SNOTEL a n d USHCN by firs t a ve ra g in g sta tio n annual an o m a lie s by each w e ste rn U.S. state and th e n ta k in g an a re a -w e ig h te d average o f th e state anom alies.
To ca lculate 1 9 9 1 -2 0 1 2 tim e series o f an n ua l a n o m a ly d iffe re n ce s b e tw e e n a g ive n SNOTEL sta tio n a nd 
Results and Discussion
SNOTEL and USHCN Trends
From 1991 to 2012, SNOTEL d isp la ye d a p o sitive sig n ific a n t tre n d o f -t1.16°C d e ca de^^ (p < 0.01, ±0.122°C; sta n da rd error) In a n n u a l T m in c o m p a re d to a s lig h tly p o sitive in s ig n ific a n t tre n d o f -t0.069°C de ca de^( p = 0.58, ± 0 .1 23°C) fo r s u rro u n d in g lo w e r e le va tio n USHCN stations. The la rge r w a rm in g tre n d In th e SNOTEL n e tw o rk was c o n siste n t across all states w ith 87% o f SNOTEL sta tio ns d is p la y in g a sta tistica lly s ig n ific a n t In th e SNOTEL a n d USFICN a n n ua l a n o m a ly d iffe re n ce s are d ra m a tic a lly re d u ce d (Figures 2a, 2c, a n d 2e) . As a result, th e reg io n a l SNOTEL an n ua l T m in tre n d decreases fro m th e -h1.16°C d e ca de^^ ( p < 0.01, ±0.122°C) s ig n ific a n t tre n d In th e raw da ta to an in s ig n ific a n t tre n d o f -t0.106°C d e ca de^^ (p = 0.39, ±0.122°C) In th e h o m o g e n iz e d da ta, a tre n d th a t Is sta tistica lly in d is tin g u is h a b le (p = 0.43) fro m th e lo w e r e le va tio n -t0.069°C d e ca de^^ (p = 0.58, ± 0 .1 23°C) USFICN tre n d (Figures 1 a n d S2a). We In c o n tra s t to T m in , th e e ffe c t o f sta tio n ch anges on a n n ua l SNOTELTm ax tre n d s was less d is tin c tiv e (Figures 2b, 2d, and 2f ). C o m pa re d to T m in , d iffe re n ce s b e tw e e n m o n th ly SNOTEL a n d USFICN T m ax tre n d s had a m ore d e fin e d seasonal p a tte rn w ith SNOTELTmax tre n d s g e n e ra lly w a rm e r th a n USFICN In w in te r a nd c o o le r th a n USFICN In su m m e r ( Figure S3b ). This seasonal p a tte rn a n d th e sm alle r T m a x changes a t th e an n ua l te m p o ra l scale are like ly a result o f th e te m p e ra tu re -d e p e n d e n t bias o f th e n e w sensor. A p re lim in a ry analysis o f th e sensor bias suggests th a t th e bias reverses fro m p o sitive a t c o ld e r te m p e ra tu re s to n e g a tive a t w a rm e r te m p e ra tu re s (Text S3 a n d Figure S4a ). As a result, u n like T m in w h ic h p ro d u ce s a s ig n ific a n t ch a n g e p o in ts a n d e stim a te a p p ro p ria te a d ju s tm e n ts [Trewin, 2013] . This reasoning is s u p p o rte d by th e re la tive ly sm alle r d iffe re n ce s in o rig in a l versus h o m o g e n iz e d SNO TELTm ax tre n d s in M o n ta n a (Figure 2d) w h e re th e re was a large seasonal sw in g in th e SNO TELTm ax bias ( Figure S3d 
Impllcatlons
Large tre n d biases in th e SNOTEL record, e specially fo rT m ln , have sig n ific a n t Im p lic a tio n s fo r o u r , 2014], displays co h e re n t T m in w a rm in g across th e w e ste rn U.S. o v e r th e 1 9 8 1 -2 0 1 2 tim e p e rio d (-f0.173°C d e c a d e^^;p = 0.04, ±0.079°C), b u t has a m ore m u te d e le v a tio n -d e p e n d e n t w a rm in g p a tte rn (Figure 3 ). T op o W x tre n d s increase w ith e le va tio n b u t are n e ve r sta tistica lly d iffe re n t fro m th e lo w e r e le va tio n USFICN tre n d (f te s t p < 0.25 a t all ele va tio ns), su g g e stin g th a t th e T m in e le v a tio nd e p e n d e n t w a rm in g signal has n o t y e t fu lly e m e rg e d fro m th e in te ra n n u a l v a ria b ility associated w ith th e b a ckg ro u n d reg io n a l tre n d (Figure 3b ). For e ve ry 500 m increase in e le va tio n , th e increase in th e average 1 9 8 1 -2 0 1 2 a n n ua l T m in tre n d fo r T o p o W x is o n ly -f0.027°C d e c a d e^\ w hereas th e PRISM increase is 217% g re a te r a t -f0.084°C d e ca de^^ a n d th e D a ym et increase is 562% g re a te r a t -f0. in s ig n ific a n t ch a n g e (+66 m ;p = 0.64, ± 1 4 0 m). A n n u a lly, in co n tra s t to co ld e r, h ig h -e le v a tio n iso th e rm s, lo w e r e le va tio n iso th e rm s e x h ib it m ore sim ila r changes a m o n g ail th re e d a ta sets ( Figure 4 ) fu rth e r e m p h a s iz in g th e in flu e n c e o f th e a m p lifie d e le v a tio n -d e p e n d e n t w a rm in g p a tte rn (Figure 3b ).
Robust estim a te s o f h isto rica l c lim a te are critica l fo r a ccu ra te ly assessing h isto rica l c lim a te ch a n ge exposure o f species a nd va riou s b io tic a n d physical processes a nd th e ir associated clim a te sensitivitie s [Glick e t al., 2011] . 
Conclusions
it is clear th a t w id e sp re a d syste m a tic in h o m o g e n e itie s in th e SNOTEL n e tw o rk have a rtific ia lly a m p lifie d an e le v a tio n -d e p e n d e n t w a rm in g signal across m uch o f th e w e ste rn U.S. (Figures 1 and 2) and have s ig n ific a n tly biased tre n d e stim a te s fro m w id e ly used clim a te da ta p ro d u cts (Figure 3) . 2014] a n d th e re is e v id e n ce o f c lim a te -d riv e n h y d ro lo g ic a l a n d e co lo g ica l im p a cts [Cayan e ta l., 20 0^; B arnett e ta l., 2008], w e have sh o w n th a t u n critica l use o f c lim a te da ta can lead to e rro n e o u s co n clu sio n s a b o u t tre n d s in m o u n ta in clim a te . As clim a te ch a n g e v u ln e ra b ility and im p a c t assessm ents are in c re a s in g ly used to in fo rm na tura l resource p o licy and c o n s e rv a tio n [C lick e t al., 2011], c lim a te ch a n ge im p a c t studies sh o u ld be assessed to ensure th a t c lim a te ch a n g e e xp o sure has been a ccu ra te ly q u a n tifie d . W e call fo r m ore d ia lo g u e b e tw e e n m anagers o f o b s e rv a tio n a l n e tw o rks, c lim a te da ta p ro d u c t de ve lo pe rs, a n d d a ta e nd users to increase c o m m u n ity awareness o f d a ta p ro d u c t caveats a n d lim ita tio n s , and to a d vance o u r u n d e rs ta n d in g o f th e u n iq u e drivers a n d im p a cts o f c lim a te ch a n g e in m o u n ta in e n viro n m e n ts .
